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Tablel. Proximate composition and some
functional properties of pomegranate peel
powder used in this study

Parameters Quantity
Moisture (%) 5.74+0.12

Fat (%) 8.44+0.18

Protein (%) 9.20+0.25

Ash (%) 6.43+0.09

Total fiber (%) 25.0+2.7
Carbohydrate (%) 45.23+0.9
Total phenol (mg GA/qg) 118.0+5.5

DPPH radical scavenging

activity (%6) 67.30+7.5
Bulk density (g/ml) 0.747+0.06
Packed density (g/ml) 0.831+0.03
Solubility index (%) 18.96+0.01
Water holding capacity (g/g) 2.73+0.05

Oil absorption capacity (mL/g) 1.8+0.02
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Table2. Effect of pomegranate peel powder on some characteristics of cake batter

Treatments Bostwick number (cm/30s) Density (g/mL)

Blank 16.45%+0.09 1.03"+0.002
1.5% 15.50°+0.08 1.09'+0.006

3% 13.65°+0.07 1.12°+0.002

210p 4.5% 11.66%0.06 1.19°+0.088
6% 10.10"+0.05 1.16°°+0.001

7.5% 8.71'+0.05 1.17°+0.004

1.5% 15.96%0.08 1.06%0.009

3% 14.33%+0.08 1.10"+0.003

500 4.5% 12.72'+0.07 1.12°+0.002
6% 11.81%+0.06 1.149+0.001

7.5% 9.82"+0.05 1.15%+0.001

*Values are means + standard deviations. Values with different letter within same columns are significantly

different (P<0.05).
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Table 3 Effect of pomegranate powder peel on the nutritional composition of sponge cake.

Theatmerts MobLEEQY)  Pusn®)  Fa@s) ANC)  Catohydae(s) T"a'd(';gyﬂﬁ mﬁ&?’y SO;‘E:(%W 05‘%@
Blark 2204050 10204026 86315 0984009 53164020 1864008 0754001 1114009 ke siki]
15% 28055 1066032 8104065 1045006 576014091 3264008 17840 1504009 AN
k73 2406%056  976™4006 776011 11354007 5646070 4144010 2634004 1504006 R73B
00 45%  BIB 9T 7754040 1284004 563°4086 4604026 3374003 1234020 3067
&% BB 91605 72340680 13524001 53504020 596™4012 3974002 1994014 3087
5%  268540% 8434006 7164035 1394001 54404045 614%4012 4174003 1974010 31087
15% 2207083 998080 79605 106004 57604062 334006 18740 1484004 31043
k73 B340 973066 786045 11554006 56534020 4154002 2664001 1494002 UB
50 4% 24900 946705 7762090 12474001 55564015 5044002 3544006 1504008 3545
&% X615 06045 7534035 1374002 54804010 5914007 3864001 2054006 31565
5% 26664130 8434015 7454050 140402 540602 623400 4174002 2064004 3665

*Values are means + standard deviations. Values with different letter within same columns are significantly
different (P<0.05).
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Table 4 Effect of pomegranate peel powder on some physical properties of cake.

Treatments Density (g/mL) Symmetric index (mL) Porosity (%)
Blank 0.34'+0.002 4.63"+0.024 74.50°+0.394
1.5% 0.36°+0.002 4.74°+0.025 70.43°+0.373

3% 0.37%+0.002 5.61%+0.030 67.76°+0.359

210u 4.5% 0.38°+0.002 6.57"+0.035 63.53°+0.336
6% 0.40%+0.002 5.87%+0.031 60.80™+0.322

7.5% 0.40°+0.002 7.77°40.041 59.53%+0.315

1.5% 0.36°+0.002 4.76"+0.024 70.10°+0.371

3% 0.38%+0.002 4.92°+0.024 67.36°+0.356

500 4.5% 0.38°+0.002 5.48%+0.024 62.40°+0.330
6% 0.39°+0.002 7.43%+0.024 60.73'+0.321

7.5% 0.40°+0.002 7.95a+0.024 59.50%+0.315

*Values are means + standard deviations. Values with different letter within same columns are significantly
different (P<0.05).
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Table 5 Effect of pomegranate peel powder on color indices of sponge cake.

Treatments L* a* b*

Blank 58.50%+0.94 2.81%+0.31 8.79°+1.87
1.5% 57.58%+1.10 3.23M+0.25 10.79°+0.52
3% 55.46°+0.77 3.57°1+0.01 11.57%+0.41
210u 4.5% 53.49°+0.98 4.52%+0.45 12.55"°+0.46
6% 52.36°+0.95 6.63°+0.52 12.94%+0.17
7.5% 50.53%+0.65 7.67%+1.34 13.78%+0.49

1.5% 57.48%+1.01 2.849+0.23 10.95%+0.2
3% 55.51°+0.81 3.89%+0.15 11.61%+0.47
500u 4.5% 52.56°+0.96 4.93°+0.17 12.66%°+0.22
6% 52.52°+0.89 6.72°°+0.4 13.94%+0.91
7.5% 50.28°+0.90 7.79°+0.98 13.70%+0.15

* Values are means * standard deviations. Values with different letter within same columns are significantly
different (P<0.05).
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Table 6. Effect of pomegranate peel powder on textural properties of sponge cake.

Treatments Hardness (g) Cohesiveness Springiness Gumminess (g)

Blank 1.38'+0.007 0.52°40.0 0.76a+0.004 1.50a+0.01
1.5% 1.42"+0.008 0.53a+0.0 0.76a+0.004 0.61h+0.01

3% 1.62+0.009 0.50e+0.0 0.75b+0.004 0.72g+0.02

210p 4.5% 1.72°40.009 0.47°10.0 0.75b+0.004 0.78a%0.0
6% 1.87°40.010 0.45"+0.0 0.75b+0.004 0.95a+0.0

7.5% 1.91°+0.010 0.43*+0.0 0.74c+0.004 1.06b+0.0

1.5% 1.56°+0.008 0.52b+0.0 0.75b+0.004 0.62h+0.01

3% 1.66°+0.009 0.51d+0.0 0.75b+0.004 0.73g+0.01

500 4.5% 1.82°40.010 0.48f+0.0 0.75b+0.004 0.84e+0.0
6% 1.90°+0.010 0.45i+0.0 0.74c+0.004 0.93d+0.01

7.5% 1.91°+0.010 0.44'+0.0 0.74c+0.004 1.00b+0.0

* Values are means * standard deviations. Values with different letter within same columns are significantly

different (P<0.05).
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Fig 1 Sensory evaluation of sponge cakes enriched
with pomegranate peel powder
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Pomegranate peel, a waste generated from fruit processing industry, is known as a potential source of
bioactive ingredients such as polyphenols, minerals and fibers. In this study, the chemical
composition and functional properties of pomegranate peel powder (PPP) were determined and it was
applied as a substitute of wheat flour in formulation of sponge cake at five levels of 1.5, 3, 4.5, 6 and
7.5% and two particle sizes of 210 and 500 microns. Then, the physical properties of the batter and
the chemical, physical and sensory properties of the resulting sponge cake were examined. The
chemical analysis of PPP showed that this powder was high in fiber, minerals especially potassium
and calcium, and phenols. By increasing the PPP level and decreasing its particle size, batter
consistency and density, as well as cake specific volume and symmetry index were significantly
increased, while the porosity of the cake decreased. The chemical analysis of the cakes also showed a
significant increase in the moisture content, ash, total fiber, and the decreasing trend of the protein,
carbohydrate and energy content by increasing the percentage of PPP. In addition, samples containing
higher levels of PPP had a lower L * index and higher a * and b * indices and were, therefore, darker,
more reddish and yellowish. According to texture analysis, cakes with a higher percentage of PPP had
more hardness and gumminess, and less cohesiveness. Based on the sensory analysis, the closest
sample to the control was a cake containing 1.5% PPP with a particle size of 500 microns. Overall, it
can be concluded that replacing less than 4.5% PPP can produce a cake with good quality properties
and higher nutritional value.

Keywords: Pomegranate peel powder, Sponge cake, Fiber, Phenol content, Physicochemical
properties.
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